Structural and biological characterization of aminated-derivatized oat beta-glucan.
beta-Glucan extracted from oats was subjected to reductive amination, producing a cationic beta-glucan derivative of which physiological properties were characterized. The degree of substitution was obtained from elemental analysis, which was 0.48. In addition, the distribution of amino groups in the beta-glucan derivative was investigated by FT-IR analysis. In vitro bile acid binding capacity of the aminated beta-glucan was examined, showing significantly higher bile acid binding activity than native beta-glucan. Moreover, the beta-glucan derivative showed pronounced antimicrobial effects against Escherichia coli and Bacillus subtilis, and ACE (angiotensin-converting enzyme) inhibition activities which were dependent on its concentration. Furthermore, bronchoalveolar lavage (BAL) experiments demonstrated that the beta-glucan derivative stimulated the synthesis of nitric oxide. The improved functionalities of the derivative could be explained by its polycationic characteristics.